

The United States Navy is responsible for maintaining control of the sea 
and is a ready force on watch at home and overseas, capable of strong 
action to preserve the peace or of instant offensive action to win in war 

It is upon the maintenance of this control that our country’s glorious 
future depends, the United States Navy exists to make it so 

WE SERVE WITH HONOR 

Tradition, valor, and victory are the Navy’s heritage from the past. To 
these may be added dedication, discipline, and vigilance as the watchwords 
of the present and the future. 

At home or on distant stations we serve with pride, confident in the respect 
ot our country, our shipmates, and our families 

Our responsibilities sober us. our adversities strengthen us 

Service to God and Country is our special privilege. We serve with honor. 

THE FUTURE OF THE NAVY 

The Navy will always employ new weapons, new techniques, and 
greater power to protect and defend the United States on the sea. under 
the sea. and in the air. 

Now and in the future, control ot the sea gives the United States her 
greatest advantage for the maintenance of peace and for victory m war. 

Mobility, surprise, dispersal, and offensive power are the keynotes of 
the new Navy The roots ot the Navy lie in a strong belief in the 
future, in continued dedication to our tasks, and in reflection on our 
heritage from the past 

Never have our opportunities and our responsibilities been greater. 


an instructor available to answer any questions you 
might have concerning the information being presented. 

You will proceed from page to page, as in a conventional 
book. On each page, you will find one or more numbered 
sections. These sections are called "frames." You will 
go from frame to frame, using a piece of paper to cover 
upcoming frames. There is no advantage in peeking at 
new information. To be effective, you must follow the 
sequence. You must respond to each frame before you 
uncover the correct response. AFTER writing or selecting 
your response, be sure to check the left side of the next 
frame to see if your response was correct. 

If your response was wrong, strike it out, reread the 
frame, and select another response. If your response 
was correct, continue with the next frame. 

At the end of this program, there is a self-test to 
check what you have gained from the lesson. 

Turn to page ii and read the objectives. 


SUGGESTED READING TIME 90 MINUTES 


The student will: 


1. Select, from a list of statements, tho one which 
describes the forming of a PN junction. 


2. Select, from a list of statements, the one which 
defines junction resistance. 


3. Select, from a list of 
defines forward bias. 

U. Select, from a list of 
defines reverse bias. 

5. Select, from a list of 
describes current flow 

6. Select, from a list of 
limitations of a PN jui 


statements, the one which 


statements, the one which 


statements, the one which 
in the external circuit. 

statements, the operating 
ction diode. 


7. Complete a PN junction diode circuit by drawing in the 
symbol for the PN junction diode to indicate forward 
bias . 

8. Select, from a list of statements, the purpose of a 
rectifier. 

9. Compute the average voltage output of a half-wave 
rectifier for a given maximum secondary voltage. 

10. Write the formula for computing the average value of 
output voltage for a full-wave rectifier. 

11. Compute the average voltage output of a four-diode 
full-wave bridge rectifier for a given maximum 
secondary voltage. 


features of semiconductor diodes compared to vacuum 
tubes . 



diode. Semiconductor diodes are used 
for rectifiers and detectors. 

It is convenient to speak of PN junctions 
as being "joined" together. Actually, 
a PN junction is formed during a manu- 
facturing process in which the P-type and 
the N-type material form a single 
crystal . A PN junction diode would not 
work if the materials were mechanically 
joined . 

When P-type and N-type semiconductor 
materials are joined together, a 
is formed. 


Select, from the statements below, the 
one which describes the forming of a 
PN junction. Circle the letter preced: 
your choice. 

a. When P-type and N-type materials a: 
placed together in a semiconductor 
diode . 

b. When P-type and N-type materials 
are joined together in a semi- 
conductor diode. 


hole 



ACCEPTOR atom into germanium. The 
trivalent acceptor atom entering into 
covalent bond with surrounding germanii 
atoms accepts an electron from a 
neighboring atom, creating a hole. Th: 
action causes the acceptor atom to 
become a negative ion. 

When an acceptor atom was injected intc 
the germanium, an electron was removed 
from a neighboring atom, creating a 
in the P-type material. 


4* The P-type material has an overall 
neutral charge. For every negative 
ion that is created, there is also a 
positive hole to compensate for it. 
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neutral 

zero 


© 0 © 0©0 


O Holes 


The negative ions in the P-type 
material are neutralized "by the samo 
number of positively charged holes; 
therefore, the P~type material has an 
overall electrical chargo. 


or 
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The N-type material of a semiconductor 
diode is created by injecting a DONOR 
atom into germanium. The pentavalent 
donor atom enters into covalent bond 
with neighboring germanium atoms, 
leaving an electron that is free to 
move about. This action causes the 
donor atom to become a positive ion. 


lectrons 


6. The N-type material has an overall 


neutral electrical charge. For every 
positive ion created, there is an 
electron to compensate for it. 

Note the drawing of N-type material. 


© Positive ion 
® Free electron 

For each positive ion present, a 
free electron neutralizes its 
electrical charge; therefore, the 
N-type material has an overall 
electrical charge. 


©©© 

9 0 0 

© © © 

• 0 $ 
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s 


are joined together, cue noies ana 
electrons nearest the junction will 
combine. When these majority carriers 
combine, they will leave uncompensated 
ions. ( Remember , the ions are held in 
covalent bonds and are unable to move 
about within the crystalline structure.) 


Note the drawing below. 


P N 



The N~type material was initially 
neutral, and the loss of some of its 
electrons will leave it with a 
(negative/positive) 


charge . 





negative 


negative 


N-type material, the P-type material 

will have a (negative/ 

positive) charge. 


When additional electrons from the 
N-type material attempt to approach 
the junction, they will be repelled 

b y tbe charge of the 

P-type material . 


If holes from the P-type material 
attempt to approach the junction, 
they will be repelled by the 

- charge of the N-type 

material . 
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holes 

free electrons 


9 . 


i 


1 


will have an absence of 
and 


The absence of holes and free elect: 
near the junction leaves uncompensa 
ions. Since the uncompensated ions 
the junction repel further attempts 
majority carriers to combine, and t! 
is an absence or depletion of major: 
carriers, this area is known as the 
depletion or barrier region. 

Note the drawing below. 
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and the N-type material with a positiv 


charge. This difference in potential 
may be represented by a small battery 
and is referred to as the barrier 
potential . 

The depletion or barrier region is th« 
area near the junction whicn has an 
absence of ana 


The difference in potential, caused b 
the loss of holes and free electrons, 
is referred to as the 


holes 

free electrons 
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depletion region and the barrier 
potential as a small battery. 


P i 


©•)© uncompensated 


0 ,®, 

O @ 


ions 

compensated 

ions 


C barrier 
region 


N 


©00 

© 

© 

© @ © 

0 0 0 


© @ @ 

© 0 © 

© 

© 

©©© 

0 0 0 


© © © 


! ! f barrier 

potential 


In PN junction diodes, the loss of 
holes in the P-type material will 
give the P-type material a 
(positive/negstive ) 


charge . 





positive The loss of holes and free electrons 

in the area near the PN junction 
causes a difference in potential, 
referred to as the 



barrier 11. The combining of holes and electrons 

potential 

near the junction left uncompensated 
ions and caused the barrier potential 
which offers an opposition to the 
further combining of majority carriers 
This opposition, near the junction, is 
commonly referred to as junction 
resi stance . 
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but will be repelled by the positively 

charged in the N-type 

material . 


The formation of a PN junction in 
semiconductor material will occur when 
the majority carriers nearest the 

junction combine and a 

potential is established which will 
prevent further . 


When a barrier potential is established 
in semiconductor material by combining 
the majority carriers in the P-type 

the N-type material, a(n) 

is formed. 



junction 

resistance 

or 


barrier 

potential 


ria jority 
carriers 


the 


Once the PN junction is formed, the 
junction resistance (barrier potential 
is the opposition offered to the 
further combining of 


The opposition offered to the further 
combining of majority carriers, once 
the PN junction is formed, is the 


Ik 




b. is correct. 




circle cr.e 

letter preceding your choice. 

a. The opposition offered to the furth 
combining of minority carriers, 
once the PN junction is formed. 

b. The opposition offered to the furth 
combining of majority carriers, 
once the PN junction is formed. 

c. The opposition offered to the furth' 
combining of uncompensa ted ions, 
once the PN junction is formed. 


14* When a bstterv is connect 
PN junction., 
bias the jc 
voltage whi 

CONTINUE ON PAG! 
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the .... 



junc tion 

Once the HI jnnrtiun \ :• * ■ ' i # ' !m> 

resistance 

junction Vis:; i (iiN'i* i »<<’■> • - ! 1 ' l l ) 

or 

I barrier 


1 potential 

is the oppon i 1. i or. oJTnri.ii !.. 1?.- 


further comb ini up, ul' 

• 

| majority 

The opposition ol’Pevetl to tins IV, i* t.l n: i* 

I carriers 


1 

combining, of majority c,a r t* 1 or:. , ■ ■ : s (’ « ■ 


the PN junction in l’omiul, i tin- 


• 


14 
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once me junction is loraea, 

b. The opposition offered to the fur the: 
combining of majority carriers, 

once the PN junction is formed. 

c. i'he opposition offered to the furthe: 
combining of uncompensated ions, 
once the PN junction is formed. 


is correct. 


14. When a battery is connected across the 
PN junction, the battery potential will 
bias the junction. (Bias is a d.e. 
voltage which sets the operating level.) 


CONTINUE ON PAGE 16 . 


15 



Forward bias is applied to a PN junct 
by connecting the positive battery 
terminal to the P-type material and 
the negative terminal to the N-type 
material. Note the drawing below. 



© O © O 0 O © ©.©.©.© 



said to be biased in the 


(forward/reverse ) direction. 



The positive potential on the P-type 
material will repel holes toward the 
junction. The negative potential on 
the N-type material will repel electrons 
toward the junction. Forward bias will 
reduce the barrier potential and allow 
the majority carriers to cross the 
junction, therefore aiding conduction. 
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(negative/positive) battery terminal 
and the N-type material is connected 

to the (negative/ 

positive) battery terminal. 


The application of forward bias to 
a PN junction diode will aid conduction 

by (aiding/opposing) the 

barrier potential. 


A PN junction dioae will be biased in 
the forward direction when the negative 
battery terminal is connected to the 
-type material and the positive 
battery terminal is connected to the 
-type material. 
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barrier potential. 

>ppose 

Forward bias will 


(Increase/decrease) barrier potential. 

lecrea se 

16. Select, from the list of statements, the 

definition of forvjard bias. Circle the 


letter preceding your choice. 

a. Opposes conduction by opposing the 
barrier potential. 

b. Opposes conduction by aiding the 
barrier potential. 

c. Aids conduction by opposing the 
barrier potential. 

d. Aids conduction by aiding the 
barrier potential. 
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conduction through the junction, and the 
junction is said to be biased in the 
reverse direction (high resistance). 

Reverse bias is applied to a PN junction 
by connecting the positive battery 
terminal to the N-type material and the 
negative terminal to the P-type material 
Note the drawing below. 


P 


N 


0 0 0 © 

© # © © © 

ooo 

© © © 

00 0 © 


o 

o 
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i 
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said to be biased in the 

( forward/rever se ) direction. 



The negative potential on the P-type 
material will attract holes away from the 
junction, and trie positive potential on 
the N-type material will attract 
electrons away from the junction. 

Reverse bias will increase the barrier 
potential and oppose conduction of 
majority carriers across the junction. 
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negative 
posi tive 


aiding 


(negative/positive) battery terminal 
and the N~type material is connected 
to the (negative/ 


positive) battery terminal. 


The application of reverse bias to a 
PN junction diode will oppose conduct! 
by (aiding/opposing) th 


barrier potential. 



A PN junction diode will be biased in 
the reverse direction when the negativ 
battery terminal is connected to the 

-type material and the positive 

battery terminal is connected to the 
-type material. 
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Lfc?i's away i run luc; juiicu-lui: tuiu 


(aid/oppose) the 

barrier potential. 


Reverse bias will 

(increase/decrease) barrier potential. 


lcrease 


) 


19. Select, from the list of statements, thi 
definition of reverse bias. Circle the 
letter preceding your choice. 

a. Opposes conduction by opposing the 
barrier potential. 

b. Opposes conduction by aiding the 
barrier potential . 

c. Aids conduction by opposing the 
barrier potential . 

d. Aids conduction by aiding the 


barrier potential. 




from the negative battery terminal 
to the positive battery terminal. 
Note the drawing below. 



w'ith forward bias applied to the c 

current will flow from 

to 


Current will flow, in the external 

circuit, with (forv; 

reverse) bias applied to the diode 


negative 
posi ti v e 
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potential, preventing conduction, and 
will not allow current to flow in the 
external circuit. 

Current will not flow, in the external 

circuit, with (forward/ 

reverse) bias applied to the diodo. 

The diode will conduct with 

( f orvjard/reverse) bias 

applied, allowing current to flow in 
the external circuit, and will not 

conduct with (forward/ 

reverse) bias applied. 
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preceding your choice. 

a. In the external circuit, with forw 
bias applied to a diode, current 
flows from positive to negative. 

b. In the external circuit, with reve 
bias applied to a diode, current 
flows from positive to negative. 

c. In the external circuit, with reve 
bias applied to a diode, current 
flows from negative to positive. 

d. In the external circuit, with 
forward bias applied to a diode, 
current flows from negative to 
posi tive . 
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types of semiconductor materials. When 
forward bias is applied to a diode, 
conduction is due to the majority 
carriers being repelled toward the 
junction. When reverse bias is applied 
to a diode, conduction is opposed owing 
to the majority carriers being attracted 
away from the junction. 

Remembering that the minority carriers 
in the P-type material are electrons, 
the minority carriers in the N-type 
material must be . 
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conduction of minority cai’riers end 
in the opposite direction of rnajorit 
carrier current flow. Increasing th 
reverse-bias voltage will increase t 
minority current flow. 

The amount of reverse-bias voltage t 
causes excessive minority current fl 
is called the breakdown voltage of a 
diode . 

The increase in reverse bias that ca 
excessive minority current flow is 
called the 


of a diode . 


called the 


of a diode . 

25. Breakdown vol tage is one of three 
limitations to the application of 


diodes. Each diode has its breakdown 


voltage listed by the manufacturer. 


Another limitation is current. Current 
flow in the forward (low resistance) 
direction or reverse {high resistance) 
direction will cause heat in the diode. 
As current increases, the heat will also 
increase and eventually destroy the 
diode . 

When current flows in a diode, 
is generated. 



current, 


breakdown 

current 



Two limitations in the application 
diodes are voltage a 


26 . A major limitation in the appliceti 
of a diode is its temperature 
sensitivity. If, during the operat 
of a diode, the external or interna 
temperature is allowed to increase, 
internal resistance of the diode wi 
decrease. As the internal resi3tan 
decreases, the current through the 
diode increases and permanent damag 
results. 

As the temperature of a diode incre 
the internal resistance 
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rea 3© 


pern ture 


A major limitation in the operation cf 

a diode is its 

sensitivi ty. 


27* Select, from the list below, the 
operating limitations of a diode. 
Circle the letter(s) preceding your 
choice( s ) . 

a. Breakdown voltage 

b. Cry sta' defects 

c. Junction resistance 

d. Temperature 
e . I on s 

f . 


Curren t 
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The circuit above is biased in the 
direction. 


30. The circuit below represents 0 reverse- 
biased semiconductor diode. 



The circuit above is biased in the 


direction. 



retire seats the 


(enof>;/ 



cathode ) . 

Draw a semiconductor dio'c symbol in 
the circuit below to indicate forvrard 
bias . 





CATHODE 



The cathode of most semiconductor diodes 
is usually identified by its shape or 
a mark, as shown in the illustrations 
above. 

NO RESPONSE REQUIRED. 
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istics of low forward resistance and 
high reverse resistance. Th ..o two 
properties of PN junction diodes will 
allow them to be used as rectifiers. 

A rectifier is a device that converts 
an a . c . input voltage into a pulsating 
d.c. output voltage. 

The properties of a PN junction diode 
that allow it to be used as a rectifi< 

are its (high/low) 

reverse resistance and its 

(high/low) forward resistance. 
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direction only. 


An a.c. signal voltage applied to a 
rectifier will be converted to a 
pulsating d.c. voltage, because current 

only flows in one 

through a rectifier. 


A rectifier will convert 
(a.c./d.c.) to pulsating 
(a.c./d.c. ) . 


The conversion of an a.c. input signal 
voltage to a pulsating d.c. output 
voltage is accomplished by using a(n) 




a. Converts a pulsating d.c. input 
voltage to an a.c. output voltage. 

b. Converts an a.c. input voltage to 
pulsating d.c. output voltage. 

c. Converts an a.c. output voltage tc 
a pulsating d.c. input voltage. 

d. Converts a pulsating d.c. output 
voltage to an a.c. input voltage. 


b. is correct. 

37. Keep in mind that there is a phase 


inversion across the windings of a 


transformer*. The polarities of the 


first half-cycle are not circled, but 


the polarities of the second nalf-cycl 


are circled. 


NO RESPONSE REQUIRED. 

1 




The diode will el low current to flow 
when the top of the transformer seconcery 
i o po s i t v v ft ( fern-arc 1 bias) . 


Majority-carrier current will flow 
through the Load register (:!- ) when the 

diode is biased in a 

( reverse /forward ) direction. 


3 f > . Since the purpose of a rectifier is to 
convert an a.c. voltage to a pulsating 
d.c. voltage and current only flows 
through- the load when the diode is 
forward-biased, the output will be 


pulsating d.c. 





The output ripple frequency of a 
half-wave rectifier is equal to the 
frequency. 

The formula for computing the average 
value of output voltage of a half-wave 
rectifier is 


4 2. Compute, for the circuit below, the 
average output voltage. 

Emax of the secondary is 110 volts e.c. 








tapped, the maximum voltage for each p< 
of the rectifier circuit will be exact] 
half of the secondary voltage. 

Shown below is a two-diode full-wave 
rectifier circuit. 



With a negative-going signal applied t 
the primary, CF^ will conduct, because 
forward bias is applied. Current flow 
will be from the transformer center ta 
up t’ jgn through CR^, to the top 
of the transformer. 


© 



With a positive-going signal applied to 
the primary, CR2 will conduct, because it 
ha 3 forward bias applied. Current flow 
will be from the transformer center tap 
up through R l , through CB2, to the 
bottom of the transformer. Current will 
not flow through CR]_ this time, because 
reverse bias is applied to it. 

CR} will conduct when the top of the 

secondary is 

(positive/negative) . 

CR^ will conduct when the bottom of the 

secondary is 

(positive/negative) . 
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forward 


IJj The full-wave rectifier will allow 


current flow through the load resisto 
(Rg) during the application of a posit 
or negative-going signal voltage. 

Study the circuit below. 



An input signal of one cycle results 
an output of two d.c. pulses. The 
output ripple frequency of a full-wav 
rectifier is equal to twice the input 
frequency. 


t 45* The average value of output voltage of 

a full-wave rectifier is equal to .636 
times Brnax of the secondary. 

(E av g = Epjpx x . 636 ). Remember, the 
transformer secondary of the full-wave 
rectifier is center- tapped . Therefore, 
the voltage applied to the conducting 
diode will be half of the secondary 
vol tags . 

An operating rectifier with a secondary 
voltage of 110 volts a.c. will have an 
average output pulse voltage of 34*90 
volts d.c. ( Emax will be half of the 
secondary voltage.) 




secondary voltage = 110 volts a.c. 

Emaz for the circuit conducting will 
be 55 volts a.c. 

Eavg = 55 y *636 
therefore, 

Eavg = 34*98 volts d.c. 

An operating rectifier with a secondary 
voltage of 220 volts a.c. would provide 
an input voltage to one- half of the 
rectifier circuit of 110 volts a.c., 
end tne resultant average output voltage 
would be volts d.c. 


l±7 . The full -wave -bridge rectifier uses four 
PN junction diodes, and the transformer 
secondary is not center- tapped . The 
resultant average voltage outputs will 
be higher, because all of the secondary 
voltage is applied to the rectifier. 

The advantage of using the four-diode 
full-wave bridge rectifier over the two- 
diode full-wave rectifier is the 
(higher/lower) average 


voltage output. 



With a negative-going input signal t 
the primary of the full-wave bridge 
rectifier circuit, CR3 and CR^ will 
not conduct, because they are revers 
biased. CP?i and CR2 will conduct, 
because they are -bias 



conduct. Rote the current flow in the 
circuit below. 



The output pulses of the full-wave bridge 
rectifier ere identical with the output 
pulses of the rectifier using only two 
diodes. The output ripple frequency o r a 
full-wave rectifier is equal to twice the 
input frequency. 

The advantage of using the four-diode 
full-wave bridge rectifier over the two- 
diode full-wave rectifier is the average 
voltage output is • 


Eavsc - Emax * *636 


A secondary voltage of 110 volts a.c 


in a full -wave bridge rectifier cirt 


would result in an average output oj 
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the diode. The peak reverse voltage 



(PRV) is the maximum reverse-bias voltage 
which may be applied to a diode and 
should be three times the value of the 
signal source voltage, owing to the 
capacitance of the circuitry. 

The maximum reverse-bias voltage which 
may be applied to a diode is called the 

rating. 


The peak reverse voltage (PRV) which may 
be applied to a diode is the maximum 

amount of (forward/ 

reverse) bias. 


peak reverse 53. The major factor to consider when 
voltage (PRV) 

selecting diodes for use in rectifier 



circuits is the 


5^. There are several desirable features of 


semiconductor diodes over vacuum tubes 


Because of the extremely small size and 


the light weight of the semiconductor 


diode, a considerable saving in the 


size and the weight of equipment is 


achieved. 


Two desirable features of a semi- 


conductor diode over a vacuum tube are 
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diode, tho internal resistance is very 
low. Compared to a vacuum tube, there 
is leas power loss because of heat. 

Three desirable features of semicon- 
ductor diodes compared to vacuum tubes 
are the small size, the light weight , and 
the' low , 

The fourth desirable feature of a semi- 
conductor diode is the long life. 

Bocauso of the semiconductor diode's 
solid construction, life expectancy is 
very long. 

Four desirable features of semiconductor 
diodes compared to vacuum tubes are the 
light weight , the small size, the low 
internal x-osi stance, and the 



bhe letter(s) preceding your choico(s 


a . weight 

b. High internal resistance 

c. Long life 

d. Low internal resistance 

e. Large size 

f. Short life 

g. Small size 

h. Heavyweight 


! e • , c • i q • * 

58. The major applications of PH junction 

and g. are 


correct . 

diodes are signal detectors and power 


supply rectifiers. In thi3 program. 


only rectifiers have been studied. 


Signal detectors will be covered in 


another lesson. A self-test begins 

1 

on page 55 • 



MO RESPOHSE REQUIRED. 
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describes the forming of a PM junction. Circle the 
letter preceding your choice. (Frame 1) 

a. When the P~type and the K-type material are placed 
together in a semiconductor diode. 

b. When the P-type and the i: - type material are joined 
together in a semiconductor diode. 

. Select, from the list of statements, the definition of 
junction resistance (barrier potential). Circle the 
letter preceding your choice. (Frame 3) 

a. The opposition offered to the further combining of 
majority carriers, once the PIJ junction is formed. 

b. The opposition offered to the further combining of 
minority carriers, once the Pi] junction is formed. 

c. The opposition offered to the further combining of 
uncompensated ions, once the PM junction is formed. 

. Select, from the list of statoments, the definition of 
forward bias. Circle the letter preceding your choice. 
(Frame 14) 

a. Opposes conduction by opposing the barrier potential. 

b. Opposes conduction by aiding the barrier potential. 

c. Aids conduction by aiding the barrier potential, 

d. Aids conduction by opposing the barrier potential. 
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b. Aids conduction by opposing the barrier potential. 


c. Opposes conduction by aiding the barrier potential. 

d. Opposes conduction by opposing the barrier potentif 

Select, from the list of statements, the one that 
describes current flow in the external circuit. Circle 
the letter preceding your choice. (Frame 20) 

a. With forward bias applied to a diode, current flows 
from positive to negative in the external circuit. 

b. V.'i fch forward bios applied to a diode, current flows 
frci-. negative to positive in the external circuit. 

c. With reverse bias applied to a diode, current flows 
from positive to negative in the external circuit. 

d. With reverse bias applied to a diode, current flow; 
from negative to positive in the external circuit. 

6. Select, from the list below, the operating limitations 
of a diode. Circle the letter(s) preceding your 
ciioice(s). (Frame 24) 

a. Breakdown voltage 

b. Crystal defects 

c. Temperature 

d. Current 




Select, from the list below, the purpose of a rectifier 
Circle the letter preceding your choice. (Frame 34) 

n. Converts a pulsating d.c. output voltage to an a.c. 
input voltage. 

b. Converts a pulsating d.c. input voltage to an a.c. 
output voltage. 

c. Converts an a.c. output voltage to a pulsating d.c. 
input voltage. 

d. Converts an a.c. input voltage to a pulsating d.c. 
output voltage. 

Compute the average voltage output of a half-wave 
roctifior for a maximum secondary voltage of 110 volts 
a.c. ( Frame 38 ) 


J2 avg - — 

Write, on the line provided, the formula for computing 
the average value of output voltage for a full-wave 
rectifier. (Frame 43) 


12. Complete the statement: The major factor to consider 
v.'hen selecting diodes for use in rectifier circui fcs i: 

the rat.ir 

(Frame $ 2 ) 

13* Select, from the list below, the desirable feature! a) 
of semiconductor diodes compared to vacuum, tubes. 
Circle the letter(s) preceding your choice(s). 

(Frame 5 4) 

a. High internal resistance 

b. Low internal resistance 

c. Large size 
a. Short life 

e. Long life 

f . li^ht weight 

g. Small size 

h. Heavyweight 



